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ABSTRACT
Physical conditioning to improve levels of functional independence is a
key rehabilitation process for many elderly adults. This Independent Study is a
review of published information concerning exercise for the elderly population
with special attention focused on progressive resistive weight training. The
inclusion and participation in exercise has been shown to provide many benefits
for improving physiological systems' functioning, and also reduce the systems'
natural age decline. Exercise participation is therefore highly beneficial;
whether it is aerobic, weight training, or recreational activity. Progressive
resistive weight training provides the gains of a strengthening program and
allows for endurance/aerobic training through the circuit cycle. This type of
training would appear the most productive means of exercise in a program for
general recovery from a deficit level. Exercise participation must be viewed as
a lifelong process, which is routinely performed at least three times per week.
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CHAPTER I
INTRODUCTION
Hospitalization for acute conditions becomes increasingly more prevalent
as we grow older. Once hospitalized, many elderly patients require long-term
rehabilitation to regain their functional status. These patients are often
transferred to a rehabilitation center upon stabilization of their acute conditions.
Independent of admitting diagnoses, one problem evident in a majority of these
patients is decreased physical conditioning (impaired strength and endurance).
A major goal for this group is to promote maximal strength gain while working
to minimize their period of rehab stay. This improved physical conditioning
equates to functional task gains, improved physiological fitness of body
systems, and a greater overall level of independence.
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CHAPTER II
PURPOSE/METHODOLOGY
Resistive weight training, although shown beneficial for yielding muscle
mass and strength gains in younger adults, is generally shied away from with
the elderly patient for fear of overstressing physiological body systems. The
purpose of this independent study is to report the benefit of progressive
resistive weight training as an effective means of rehabilitating the
deconditioned elderly patient. Progressive resistance weight training is the
focus exercise style for this research study.
Attention will be given to the following areas: the physiological factors of
aging related to exercise, weight training for the elderly adult, and
compromising diagnoses related to resistance exercise training. Resistance
weight training protocols will be investigated, as well as factors that may
interfere with and/or contraindicate participation in this type of training program.
The results of this independent study should demonstrate the importance of
utilizing progressive resistive weight training in the rehabilitation process of
elderly patients. Guidelines for safe initiation and participation of weight training
will be sought for the deconditioned elderly population. This study will be
completed as a literature review. Its focus will be a composite of published
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fact, data, and theory relating to weight training and the elderly. Some attention
will be placed on the compromising diagnoses and exercise participation.

CHAPTER III
REVIEW OF LITERATURE
Aging and Inactivity
Peak physiological function is reported to be reached at the approximate
age of 30 years.1,2 Beyond this age, physiologic capacities began to decline.
Most organ systems' functional capacity declines approximately .75 to 1 percent
a year, from the peak functional age of 30 years.2 This decline is enhanced by
an inactive lifestyle. Disease also is a factor. Physiological capacities that
demonstrate an age related functional decline rate of up to 30 percent through
the 40-year interval between 30 and 70 years include: cardiac output, maximal
physical work capacity (aerobic power), total lung surface area, vital capacity,
basal metabolic rate, body strength, nerve conduction velocity, tissue flexibility,
bone integrity, kidney function, and heat regulation. 1,3
As the heart ages, it begins to function less efficiently. 4 Cardiac output is
reduced, with declines in both maximum stroke volume and maximum heart
rate. 1 Cardiac muscle mass is decreased while there is an increase in collagen
and fat deposition, particularly in the interventricular septum and atrium. 2 The
muscle contractility is therefore reduced, which also leads to a reduced stroke
volume. 1 The decreased stroke volume appears adequate with mild exercise,
but is unable to supply the greater demands of more severe exercise. 1 Heart
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rate must therefore be accelerated to maintain the adequate tissue blood supply
this activity require~. Maximal heart rate declines with age, approximately 6 to
8 beats per minute, each decade of life for an approximate 24 beats per minute
decline between the ages of 30 to 70 years. 3 Degenerative changes of cardiac
valves can also develop, further decreasing the heart's efficiency and functional
tolerance.
Total lung surface area declines 25 to 30 percent between the ages of 30
and 70 years. 1 The alveoli size becomes larger, reducing the overall lung
tissue. 2 Vital capacity declines 40 to 50 percent and residual volumes increase
30 to 50 percent. 1 Alveoli ventilation and blood perfusion are decreased. An
increased breathing rate is now required due to decreased lung efficiency,
calling for a greater work demand upon respiratory muscles. The heart rate in
turn is increased in response to higher work demands in the presence of lower
blood oxygen concentrations. These cardiopulmonary changes reduce an
elderly person's tolerance of physiologic stress. 4
Bone atrophy or osteoporosis, with aging, may reach a 30 percent bone
loss level in women and a 15 to 20 percent bone loss level in men between the
age of 30 to 70 years.3 It is influenced by genetic, hormonal, nutritional, and
mechanical forces. Women demonstrate a 1 to 1.3 percent bone loss each
year after age 30 to 35 years.1 Men present a .4 percent yearly bone loss rate,
which generally begins at age 55 and is often not a significant problem until age
80. 11 Reduced osteoblast activity is seen, limiting new bone formation. 4 Bone
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mineral mass and density decrease, with density lightening seen in both
trabecular and cortical bone. 4 Inactivity also plays a role in bone mineral loss.
Calcium is reabsorbed into the bloodstream, rather than used to promote bone
structural integrity as a result of immobility.1
Tissue flexibility experiences a 20 to 30 percent decline, from ages 30 to

70 years, due to connective tissue changes of the muscle, ligaments, joint
capsule, and tendons. 2,3,5 Collagen fibers tighten, and the membranes
separating connective tissue from other structures thickens. 2 Cartilage shows a
reduction of enzymatic activity, cell count, and certain metabolic substrates.
Body joints demonstrate a loss of stability and mobility with aging. 2
Osteoarthritis can also develop with joint wear and tear.
Aging muscle tends to lose its strength, mass, and effectiveness to
perform work. Muscle mass and strength decline 20 to 30 percent between the
ages of 30 to 70 years. 1,2,3 This decline is seen in both number and size of
muscle fibers, with a significant loss of fast twitch type II fibers.2 There is also
believed to be an alteration in neurotransmission, with structural and functional
changes noted at the neuromuscular junctions (a gradual reduction of synaptic
contact and hormonal influences). Muscle cytoplasm is decreased, while
connective tissue and fat cells increase. 4 Absolute senile muscle size is
reduced 50% in comparison to young adult muscle. 2 The overall result is a
reduced ability for muscle to work at maximal strength, power, and endurance.
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Elderly present the greatest strength declines in the trunk and lower extremity
musculature. 4 The lower extremity strength loss is greater proximally.
Nerve conduction velocity is reported to decrease 10 to 15 percent from
ages 30 to 70 years.3 This causes a reduced transmission of impulses,
decreasing reflex response, sensory activity, and increasing reaction time.
Basal metabolic rate is reduced 8 to 12 percent. 1 This is reported to be directly
related to a decline in lean body mass (reducing total metabolism potential) not
a change in cell metabolism. 1 A reduced basal metabolic rate leads to
increased body weight and body fat levels, if eating patterns established at a
younger age are maintained. 1 Total body water is reduced 10 to 15 percent
due to a decrease in total cellular water level. 1 Kidney,renal, and liver functions
decline 30 percent or more with aging. 1 Reduced acid-base balance control,
reduced glucose tolerance, and a declined ability to clear body toxins and waste
products are just a few of the end results.
Of the total diminished physiological functions that can occur with aging,
perhaps 50 percent can be attributed to disuse. 2 It is then conceivable that this
portion of decline could be prevented through physical activity.2 Inactivity, as a
factor alone, can lead to losses of flexibility, disuse osteoporosis (increased
chance of bone fracture), reduction of lean body mass with an increase in fat
levels, reduced cardiopulmonary function, and reduced cardiovascular function.
Inactive individuals face a two to three times greater risk of death from
cardiovascular disease. 6 Maintenance of a relatively high activity level
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throughout life would appear beneficial, not only to help prevent the losses
associated with disuse, but also to allow a greater tolerance of the physiological
changes that can occur with aging. It is, therefore, important that the elderly
population be aware of the benefits that routine exercise and activity can
provide.
Benefits of Regular Exercise Participation
The benefits older adults can receive through participation in regular
physical activity and exercise appear to be many. Cardiovascular and
respiratory function is enhanced in the active adult. 1.6 •7.8 Cardiac muscle is
strengthened. Stroke volume improves, as well as a reduction shown in blood
pressure. Heart rate is lower during submaximal work loads and recovery time
is reduced. 8 Regular physical activity can reduce the risk of coronary artery
disease and positively modify known coronary risk factors in the elderly.6.7 A
one percent per year loss of cardiovascular function could be altered or
prevented with regular physical activity.1 Maximal voluntary ventilation and
maximal aerobic capacity are increased with exercise training?
Exercise promotes increased muscular strength, an increase in lean body
mass, and a reduction of body fat levels? Peripheral vascular resistance is
therefore reduced. Muscle tone and strength gains demonstrate an apparent
reversal of the type II fast-twitch fiber loss, with an improved ability in motor unit
recruitment.

6

Skeletal muscle loss, with age, is reversible if not preventable

through exercise. 9 Physical activity promotes bone hypertrophy and aids in
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prevention of osteoporosis. Activity (muscular contraction and weight bearin'g)
increase the forces transmitted to ligaments, tendons, and bones, thereby
maintaining and improving the strength and functional sturdiness of these
structures. Activity promotes increased bone mass and mineral content as well
as improving the blood producing process of bone marrow. General flexibility is
also enhanced through exercise. Physical activity aids the elderly to lower
blood lipid concentrations, improve glucose tolerance, improve cellular
sensitivity to insulin, reduce blood coagulability, and provide positive effects on
the immune function. 1,5,7
General positive enhancement of the quality of life is achievable through
exercise. Mental functions improve, with gains shown in neural processing time
and cerebral functioning. 5 ,9,11 Self-esteem/self-image levels can be heightened,
while anxiety and depression levels reduce. Exercise functions as an outlet for
relief of nervous tension. 2 ,11,12,13 Neurohormonal release demonstrates an
increase, supplying an enhanced feeling of well-being and providing a widened
response to physiologic stresses. 10 Sleep habits can be improved, digestion
enhanced, and constipation reduced in the presence of routine activity and
exercise participation. 1,5
Exercise Routines and the Elderly
A well-balanced exercise program is seen as one that incorporates
activities for developing muscular strength and endurance. 11 The prescription of
aerobic exercise, the use of circuit weight training, and the inclusion of
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recreational activity have become accepted as important components for a
comprehensive exercise program. 11 Endurance training includes such aerobic
activities as walking, bicycling, light calisthenics, and swimming. These
activities use large muscle groups over an extended period of time, promoting
heart and lung function. Weight training works to improve general muscle
strength, increasing body tolerance for the physical stresses and resistance
offered in daily activities. As stated, for optimum benefit, one should utilize both
endurance and strengthening activities.
It is general consensus that all exercise routines should include periods
of warm-up activities, target exercise activities, and cool-down activities. The
warm-up period prepares cardiovascular and musculoskeletal systems for
exercise. 6 It allows for distribution of blood flow in an easy uniform manner.
Heart rate and muscle temperature can increase gradually in warm-up. It is a
time to enhance flexibility, prior to exercise, reducing the chance for
musculoskeletal injury. General warm-up activities include: slow walking,
bicycling, range ,of motion, and stretching. The cool-down period, performed
following a target intensity exercise routine, is a time that assists the body in
gradual recovery from exercise. 6 Cardiac stress is reduced by assisting blood
return to central veins and by gradually reducing the blood oxygen need in
muscles. It is a time to help in body recovery from the exercise demand.
Warm-up and cool-down periods generally last five to ten minutes. The main
consensus on exercise duration and frequency, for elderly patients, is a 20- to

11
60-minute routine performed three to five days per week. The common 30minute exercise routine, performed at least three times a week with no more
than two days separating each exercise session, is routinely reported. 2,3
Modest gains in cardiorespiratory fitness can be demonstrated with participation
in only one to two sessions of routine exercise a week, although there is little or
no body weight or fat reducing benefit noted.
Exercise intensities are recommended to be at a level of 60 to 90 percent
of maximal heart rate (HR max) for active adults, 60 to 80 percent HR max for
active elderly, and 40 to 60 percent HR max for sedentary elderly.4,12,14
Exercise intensity is also discussed as a percent of functional aerobic capacity
with maximal oxygen consumption (V02 max) the best indicator of this
capacity.14 An intensity of 50 to 85 percent V02 max is recommended for
aerobic conditioning. The extreme sedentary can achieve training effects at an
intensity as low as 30 to 40 percent V0 2 max. V0 2 max can be estimated
through a graded exercise tolerance test (GXT), or directly measured using gas
exchange equipment. Although V02 max measurements are useful predictors
in exercise intensities, daily monitoring requires use of a measurement that is
reliable yet easily attainable by the individual participant. 14 Measurements, such
as heart rate and rates of perceived exertion, can be easily determined, without
the need of specialized equipment, at any time or place. Metabolic equivalence
(METs) are also used to monitor exercise training intensity levels. 14 MET uses
a classification system for occupational, leisure, and exercise activities based
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on the metabolic cost for each activity (1 MET equals the O2 cost at rest or 3.5
ml/kg/min). Exercise training intensities should be conducted at 40% to 70% of
a person's maximum MET level. 3 The MET method is reported to present
some disadvantage, relying on published data which represents average
population energy expenditures. Heart rate monitoring in combination with MET
prescription is therefore advised. 14
A target heart rate (THR) value is required prior to exercise training, to
determine the anticipated intensity range for safe exertion. The THR can be
directly measured through a GXT, recording the heart rate (HR) value at 60 to
80 percent V0 2 max, or it can be calculated from the recorded test values for
resting HR and HR max (Karvoren method).14 A third method, endorsed by the
American Heart Association, uses only one measured value HR max, where
THR equals 70 to 85 percent of HR max (THR = .70 to .80 X HR max).14 This
corresponds to a 57 to 80 percent V02 max level. If no test values are
available, the HR max value may be estimated from the age adjusted equation
(HR max = 220 - age).14 This predicted HR max may differ from the actual HR
max by plus or minus 20 beats per minute. If the calculated THR is lower than
a person's resting heart rate, exercise training can be performed at heart rates
exceeding rest by up to 15 to 20 beats per minute? Once a THR is estimated,
individuals should be taught to correctly monitor/count their pulse. Heart rate is
determined by a 10-second pulse, checked immediately upon cessation of
activity, and multiplied by 6. Two to three minutes of steady exercise is
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required to achieve a consistent heart rate response. 7 Heart rate checks are
generally performed two to three times during an exercise routine, and the
intensity of training is adjusted accordingly.3 Mild leg movement may be
performed during heart rate checks to prevent blood pooling? '
Rating of perceived exertion (RPE) developed by Borg 15 is a 15-grade
scale with values ranging from 6 to 20. It can be used to denote heart rate
ranges from 60 to 200 beats per minute (Table 1). The scale has
demonstrated strong correlations with V02 , heart rate, ventilation, and blood
lactate calculations. 14 An exercise program is usually designed with a RPE
level of 12 to 16 as the intensity control. A RPE level of 12 to 13, label ranked

somewhat hard, corresponds to approximately 60 percent of HR max, and it is
considered a useful upper limit exercise intensity for previously sedentary
adults. RPE levels of 13 to 15 correspond to approximately 70 to 85 percent
HR max or 57 to 78 percent V02 max; intensity levels used for general exercise
training. 14 Optimally, the best monitor for RPE exercise intensity is achieved
through a combined use of RPE and heart rate checks The indi~idual can
relate the two intensity guides over time, resulting in less required stops to
check HR.

,
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Table 1 was reproduced from Borg GA. Psychophysical
Bases of Perceived Exertion. Med Sci Sports Exerc.
1982;4(5):337-381.
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Along with being able to prescribe and monitor activity intensity levels; an
ability to recognize the signs and symptoms of exertional intolerance is also
required. They are reported as the onset of: dizziness or syncope, angina,
nausea, marked dyspnea (person should be able to speak), staggering or
persistent unsteadiness, mental confusion, severe facial distress, claudication or
other pain, cyanosis or severe pallor, lack of rapid erythematous return in skin
color after a brief firm compression, and a loss of sustained vigor in palpated
pUlse. 3 Electrocardiogram responses demonstrating exercise intolerance
include: ST-T segment elevation or depression equal to or greater than 2 mm.,
ventricular arrhythmia (ventricular tachycardia with runs of 3 or more PVCs),
atrial tachycardia, atrial fibrillation, second or third degree AV heart block, and
the onset of angina pectoris? Blood pressure responses, representing a
systolic blood pressure drop of more than 10 mmHg or increases to a level
above 250 mmHg, signify a time to stop the exercise. A diastolic blood
pressure increase of more than 20 mmHg or one above 120 mmHg are also
considered unsafe levels. 3 ,7
Physiologic Responses to General Resistance Training
The functional capacity of muscle tissue, like that of other organs of the
body, increases if used and decreases if unused. 16 In order to increase the
strength (force output) of a muscle, the muscle contraction must be loaded or
resisted so that increasing levels of tension can develop. This increased
tension calls for adaptive changes to occur within the muscle. Muscle fiber
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hypertrophy and an increased motor unit recruitment result, making the musCle
stronger. The rate and extent of muscle hypertrophy is usually proportional to
the resistance the muscle must overcome. The resistance may be supplied by
a manual or mechanical force. 17 Heavy resistance calls for the maximal
potential strength of the muscle, with strength gains seen more rapidly than with
low resistance exercise. 18 Heavy resistance weight training is the most
productive way to improve muscle strength. The question is whether this type
of weight training is safe for the elderly, and what effect does it have on an
elderly body system.
Heart rate tends to increase with resistive training. Immediate post
exercise heart rates tend to increase, and this increase is related to the
intensity of the load as well as the amount of muscle mass used in the
activity.19 Training results, which used submaximal loads, demonstrate
decreased heart rate levels during submaximal work and during recovery, with
no change to a significant decrease in resting heart rates following training. 19
Long-term weight training appears to positively influence cardiovascular status,
presenting increased left ventricular wall thickness and increased cardiac
muscle mass, accompanied by a decreased resting heart rate and improved left
ventricular performance at rest. 19 Following training, cardiac output and stroke
volume have been demonstrated to be improved during resistive exercise, and
the amount of gain appears proportional to the mass of muscle involved in the
training. 19 During weight training, peak blood pressures occur intermittently.19 It
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is not known whether a few seconds of high peak blood pressure produces
greater cardiovascular stress than maintaining a moderate blood pressure over
a long period, as in aerobic training. An adaptation to resistive training appears
to be the achievement of a reduced exercise blood pressure. 19 Lean body
mass is increased with an accompanied reduction of peripheral resistance,
promoting lower blood pressure levels and decreasing the myocardial work
need. Serum lipids are reduced and glucose tolerance improves, also a result
of body composition changes made through weight training. 19 The highest
blood pressures are recorded with weight training intensities near exhaustion or
during maximal load Iifts.19 Reducing or limiting this style of training is
recommended in most cases. Aerobic power V02 may also be enhanced
through weight training, especially through circuit training protocols. 19
Circuit Weight Training
Circuit weight training, at moderate intensities, has been shown to
provide endurance gains in addition to the strengthening benefit. 19 This is
achieved with a maintained activity level which is extended over a prolonged
period of time (a complete circuit cycle). Adults initiating a circuit weight
training protocol are advised to keep the load limit approximately 50 to 60
percent of one repetition maximum (maximum amount of weight that can be
lifted one time only, while using proper form, 1 RM).14 This relatively light
loading is preferred initially to prevent overtraining soreness and injury. The
training intensity may be increased up to 60 to 70 percent of one RM after a
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few weeks of training. 14 The optimum load level, for dynamic strength training,
is reported to be a five to six RM load. 10 A six RM load is approximately 85
percent of one RM. One RM values are generally remeasured every one to
two weeks to adjust training levels for the strength gain achievements. Higher
risk individuals and sedentary adult elderly can generally begin circuit weight
training at 40 percent one RM.14 Most circuit programs include generally 8 to
12 repetitions (no more than 15 repetitions) of 8 to 12 exercise, yielding 64 to

144 repetitions each session.3.6.7.1o.12.14.2o,21 The exercise routine is performed
three to five times per week. Circuit weight training appears to be an efficient
means of exercise, incorporating strength and endurance potentials into the
time frame of one routine. This type of training should prove to optimize
patient/therapist productivity, while achieving treatment session time
conservation.
The preferred circuit weight training exercise program for elderly adults is
one that includes 10 to 12 repetitions of 8 to 12 exercise which focus on upper
body, lower body, and trunk strengthening. 3 Fifteen to 30 seconds of rest or
light activity is interspaced between each exercise (light activity is preferred
over total rest, between exercise, to assist cardiac return). The circuit is
generally performed one time only, at each training session. Sessions are
performed three times a week with no more than two days of separation
between sessions. All circuit training sessions must include five to ten minutes
of warm-up and cool-down exercise. Persons with an acute history of
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cardiovascular insult should not begin resistive exercise training, unless at least
three months of cardiac rehabilitation has been completed and they
demonstrate an exercise level greater than or equal to six METs.14
Test Studies--Weight Training and the Elderly
Progressive resistive weight training has been shown to be a safe and
effective means for strength development in elderly persons. Gains in strength
as well as functional endurance and task independence were observed with
weight training. Ghilorducci et al22 report weight training levels at up to 80
percent of one RM as safe and effective for persons with stable coronary artery
disease. No sign or symptom of ischemia, abnormal heart rate, or blood
pressure were observed. Charette et al,23 in a study of elderly women 64 to 86
years old, found weight training intensities at 60 to 70 percent of one RM to be
safe for this age group. Significant strength gains were achieved, and the
group's skeletal muscle demonstrated the capacity to undergo hypertrophy with
training. Brown et al24 conducted a similar study with elderly men 60 to 70
years old. The training intensities used in this study progressed from 50
percent up to 70 to 90 percent of one RM. They determined this level of
training to also be safe and effective for the elderly age group. Significant
improvement of weight load lifting was achieved in the training. The trained
muscle groups presented endurance gains and increases in cross-sectional
area. The cross-sectional area of both the type I and type II muscle fibers
increased, with significant gain in fiber ratio type 11:1 observed. The older males'
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response to progressive weight training was felt to compare favorably with

the

responses seen in younger men.
Fiatarone et al 25 sought to reverse muscle weakness in very old
institutionalized elderly persons, aged 90 plus or minus one year. Participants
were ambulatory with or without an assistive device and could follow all simple
commands. Subject diagnoses included osteoarthritis, coronary artery disease,
status post-osteoporotic fractures, and hypertension. These conditions were all
stable and non-acute. The progressive weight training was conducted over an
eight-week period, with initial resistance set at 50 percent of one RM and
progressing to 80 percent of one RM. Results of the study demonstrated gains
in muscle strength that were highly significant. The strength gains were
progressive throughout the training process and had not plateaued at the end of
eight weeks. Functional gains in tandem gait ambulation speed, rising from a
chair, and ambulation independence (without assistive device) were also noted.
Additional follow-up testing was conducted after the subject returned to their
sedentary lifestyles. A 32-percent loss of maximal strength was seen after only
four weeks of detraining. Fiatarone concluded that in order to maintain muscle
strength and functional task levels, there must be ongoing programs for muscle
reconditioning.
Raab et al 26 and Agre et al 27 studied the effect of light resistance and
stretching on flexibility and strengthening for elderly women. These cameo
studies had two exercise groups performing identical exercise programs with
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the exception that one group participated using light weights. Maximum weight
amounts of 2.15 kg were used for upper extremities with a max .75 kg used on
the lower extremities. Flexibility and strength improved in both groups, with
little difference noted between the groups. The addition of light resistance was
not seen to enhance the training program.
The studies demonstrate that elderly persons can safely participate in
progressive resistive weight training at intensities of 50 to 80 percent of one
RM. Medical diagnoses did not appear to be a major exclusionary factor to
participation in a weight training program as long as the conditions were nonacute and stable. The use of light resistance did not seem to enhance a
general range of motion exercise program, while training with weight levels at
50 to 80 percent of one RM produced significant strength gains, muscle
endurance gains, and improvements in functional independence. The loss of
strength, as a result of detraining, demonstrates the importance for exercise
participation on a regular and continuous basis.

CHAPTER IV
SUMMARY/CONCLUSION
Physiologic system capacities demonstrate an age related functional
decline rate of up to 30 percent by the age of 70. Up to 50 percent of this
decline may be attributed to inactivity. Physical activity, performed on a regular
basis, works to positively alter and/or retard the effects aging places on system
capacities. A comprehensive exercise program is seen as one that
incorporates aerobic exercise (endurance training), weight training, and the
participation in recreational activities.
Exercise training sessions should include periods of warm-up activity,
target activity, and cool-down activity. The recommended exercise duration and
frequency for elderly adults is reportedly a 20- to 60-minute routine performed
three to five days per week. Training intensities are set at: 60 to 90 percent of
HR max for active adults, 60 to 80 percent of HR max for active elderly, and 40
to 60 percent of HR max for sedentary elderly. Seventy to 85 percent of HR
max corresponds to the recommended 57 to 80 percent V0 2 max level, which
is another calculated standard of exercise intensity.
When focused with the rehabilitation of deconditioned elderly patients, a
key goal is the achievement for maximal function gain in a minimum time frame.
Resistive weight training has been shown to be very beneficial in the
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reconditioning process. Resistance training can produce significant gains in '
muscle strength, endurance, mass, and function. The most productive means
for strength development is reported to be heavy resistance exercise training,
mechanical or manual. In test studies, resistance training levels of 50 to 90
percent of one RM were proven safe and effective for elderly adults. The
inclusion of only small weight loads in an exercise program presented no
significant training result difference, when compared to active range of motion.
Circuit weight training would appear to be the most productive means for
exercise training, especially when training from a deficit level. Circuit weight
training has high training potential because it follows a progressive resistance
strengthening program yet provides additional endurance training benefits. This
is achieved through maintaining the weight training activity level over a
prolonged period of time (the complete circuit cycle). Patient/therapist
productivity should prove to be enhanced with circuit weight training, allowing
for the achievement of training session time conservation due to its dual
efficiency. The circuit cycle generally includes 8 to 12 repetitions of 8 to 12
exerCise, producing 64 to 144 repetitions per session. The optimum training
load is reported to be 85 percent of one RM, with the optimum training
frequency for a muscle group set at three times per week. The one RM values
should be recalculated every one to one and one-half weeks.
To achieve a dynamic circuit training program, it appears, exercise
diversity should be attempted, with specific exercise performance set at the
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three times per week level. Simple modifications, such as position changes; will
allow additional training to be focused on a specific muscle group during a oneweek period, without reproducing an individual exercise more than three times
per week. Other modifications, such as the usage of proprioceptive
neuromuscular facilitation patterns, the incorporation of modified developmental
sequencing, and the performance of task specific motions will also diversify
circuit training routines. These training adaptations can provide added
facilitatory stresses to improve balance, coordination, body orientation, and
musculoskeletal integrity. Training programs should incorporate full range of
motion whenever possible to enhance general flexibility. Direction and
encouragement should be given to the patient upon completion of an assisted
exercise program, providing information that will allow for maintenance of the
training effect. Special emphasis must be provided to focus attention on the
importance of exercise participation as a life long process.
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